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Part: A (Page 2) - 

1. A fuel cell comprising: 

a substantially platy shaped casing body having an 
opening on a part thereof; 

a substantially platy shaped power generating body 
disposed in the casing body, the power generating body 
having an electrolyte membrane between an fuel side 
electrode and a oxygen side electrode; and 

air flow means disposed inside the casing body and 
in an inner place under the opening, for fluidizing air 
around the air flow means. 

Pari: B (Page 10) 

[0042] Fig. 1 is an exploded perspective view of a 

fuel cell card showing one embodiment of a fuel cell 
according to the invention. A fuel cell card 10 is 
constituted so as to have a shape of a functional card 
having a size of a PC card by laminating 7 main platy 
components. The fuel cell card 10 mainly comprises, when 
cited from a top: an upper casing body 14 of the fuel 
cell; an oxygen side current collector 16 on an upper 
side; a pair of power generating bodies 11 and 11 disposed 
upper than a middle; a hydrogen supplying portion 13 
disposed on the middle, for supplying hydrogen as fuel 
gas; a pair of power generating bodies 12 and 12 disposed 
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lower than the middle; a lower oxygen side current 
collector 17; and a lower casing body 15 which constitutes 
the casing body of the fuel cell by being provided 
symmetrically with an upper casing body 14. To the fuel 
cell card 10, connectable is a hydrogen occluding stick 18 
which is formed so as to have a platy shape having the 
approximately same thickness as the fuel cell card 10, for 
supplying hydrogen. Hydrogen (H2) is supplied from a 
stick-shaped projecting portion 20 formed on a side of the 
hydrogen occluding stick 18. 

Part C (Page 11) 

[0048] Next, components of the fuel cell card 10 will 

be described in sequence. Fig. 5 is a perspective view 
showing the lower casing body 15, and the oxygen side 
current collector 17 and insulating film 50 to be disposed 
in the lower casing body 15. For the lower casing body 15, 
there may be used metal materials such as stainless steel, 
iron, aluminum, titan, or magnesium; resin materials, 
which have high resistances to heat and chemicals, such as 
epoxy, ABS, polystyrene, PET, or polycarbonate; or 
composite materials such as fiber reinforced resin. On a 
platy portion of the lower casing body 15, the opening 41 
as a rectangular notch is formed so as to constitute two 
pairs of sets of 5 rows and 3 columns, similarly to the 
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above-described opening 31. 
Part D (Pages 11-12) 

[0052] The lower oxygen side current collector 17 is 

formed of, for instance, a metal plate overlaid with gold. 
The lower oxygen side current collector 17 supplies oxygen 
through the opening 61 which abuts on an oxygen side 
electrode to be described hereinbelow and which 
constitutes two pairs of sets of 5 rows and 3 columns 
formed on the lower oxygen side current collector 17. 
Each opening 61 is functioned as an air permeating portion 
of the current collector. The opening 61 itself is widely 
open and moreover, both the opening 51 of the insulating 
film 50 and the opening 41 of the lower casing body 15 are 
made to have structures in which two pairs of sets of 5 
rows and 3 columns are constituted in the same position in 
a vertical direction. This allows the oxygen side 
electrode of the power generating body 12 to be in an 
open-air state so that oxygen can be supplied to the power 
generating body 12 without a pressure drop, that is 
reducing oxygen pressure in air. Furthermore, water is 
produced from the power generating body 12 simultaneously 
when electromotive force is generated, but the opening 61 
itself is widely open and made to be in an open-air state 
so that the water produced on a surface of the electrode 
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can be favorably removed. On the lower oxygen side 
current collector 17, an electrode ejecting piece 64 which 
projects form the electrode ejecting groove 4 8 is formed 
on a position which corresponds to a position of the 
electrode ejecting groove 48 as a rectangular shaped piece 
extending from the fuel cell card in a longitudinal 
direction of the fuel cell card 10. Moreover, a 
projecting portion 63 for positioning and retaining is 
also formed by effectively using a dead space located back 
in a hydrogen piping portion. In this case, not all the 
power ejecting pieces and projecting portions 63, 64, 93, 
94, 113, 114 are necessary. For instance, in a case where 
the projecting portion 93-2 and the projecting portion 113 
are made to be electrically connected and where the power 
ejecting pieces 64 and 94 are made to be external output 
terminals, the other power ejecting pieces can be made to 
be unnecessary. Incidentally, for the oxygen side current 
collector 17, conductive plastics such as carbon material 
may be used, and may have a structure in which a metal 
coating is formed on a supporting base. 
[0053] Next, structures of the power generating 

bodies 11 and 12 will be described in reference to Fig. 6, 
12 and 13. The power generating bodies 12 and 13 have the 
common structure and different points. As for the 
different points, the power generating body 11 is disposed 
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in an upper direction inside the casing body while the 
power generating body 12 is disposed in a lower direction 
inside the casing body. Moreover, the hydrogen side 
electrode 73 of the power generating bodies 11 and 12 is 
mounted so as to face a middle of the casing body while 
the oxygen side electrode 74 of the power generating 
bodies 11 and 12 is mounted so as to face outside of the 
casing body. In other words, the power generating bodies 
11 and 12 have common structure with different sides to be 
attached to. 

[0054] A proton conductive membrane 72 which is a 

solid polymer membrane is provided and has a substantially 
rectangular shape close to a square shape. During power 
generation, a dissociated proton moves in the proton 
conductive membrane 72. The oxygen side electrode 71 is 
hermetically formed on one side and the hydrogen side 
electrode 73 is hermetically formed on the other side so 
as to have the proton conductive membrane 72 sandwiched 
therebetween. The oxygen side electrode 71 has a 
substantially rectangular shape which is close to a square 
shape having the substantially same size as the proton 
conductive membrane 72 while the hydrogen side electrode 
73 is made to have a substantially rectangular shape which 
is close to a square shape having a smaller size than the 
oxygen side electrode 71 and the proton conductive 
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membrane 72. Consequently, in a state where the hydrogen 
side electrode 73 is attached to a top surface of the 
proton conductive membrane 72, approximately 2 mm of a 
periphery of the proton conductive membrane 72 is made to 
be exposed. As shown in Fig. 12, in the embodiment, a 
seal 74 made of gasket material is attached so as to 
adhere to the periphery of the proton conductive membrane 
72 which is exposed in a state where the hydrogen side 
electrode 73 is attached to the top surface of the proton 
conductive membrane 72. For the seal 74, for instance, 
materials such as silicone rubber having elasticity and 
airtightness are used. The hydrogen side electrode 73 
having a smaller size than the proton conductive membrane 
72 is fitted in a frame of large hole 75 formed inward on 
the seal 74. Since the large opening is basically 
provided in a direction of the oxygen side electrode 71 so 
as to be open-air, a gas seal can be made to be 
unnecessary. As a result, such gasket material is not 
necessary any more, therefore a number of components can 
be reduced and a reduction of assembling steps can be 
realized. The seal 74 formed as a gasket material is 
formed to be as substantially thick as, or thicker than 
the hydrogen side electrode 72. For instance, in a case 
where the hydrogen side electrode 73 has a thickness of 
0.2 mm, the seal 74 can be made to have a thickness of 0.3 
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nun. Since the seal 74 is made of an elastic material, in 
a case where the current collector is pressed thereon, the 
seal 74 contracts by approximately 0.1 mm in a direction 
of thickness so that the homogeneous current collector is 
made to abut on the seal 74 and the hydrogen side 
electrode 73 inside the seal 74. This homogeneous 
abutment allows an electrical characteristic to be 
enhanced. Moreover, no seal exists in a direction of the 
oxygen side electrode 71, therefore, compared to 
traditional structure in which the seals are formed on 
both surfaces, the end portion of the proton conductive 
membrane 72 is not influenced by variation of the seal to 
have higher stiffness certainly. This makes it possible 
to largely enhance a characteristic of airtightness . 
Further, an abutting surface of the hydrogen side 
electrode 73 formed to have a smaller size than the proton 
conductive membrane 72, and the seal 74 may be a vertical 
surface. The abutting surface may also have an inverted 
tapered shape. In this case, a surface of the hole 75 of 
the seal 74 is made to have a tapered shape so that an 
adhesion of the seal 7 4 on the proton conductive membrane 
72 can be enhanced. 

[0055] In the fuel cell card 10, totally, four units 

of such power generating bodies 11 and 12 are provided. 
In the casing body, two power generating bodies are each 
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horizontally arranged. These power generating bodies are 
equivalent to a circuit in which two parallel circuits 
with two cells are existent, since power is taken out by 
the common current collectors 16 and 17 or the like. In 
this case, two hydrogen side current collectors and oxygen 
side current collectors 16 and 17 are used by short- 
circuit so that output formed by a parallel structure of 
four power generating bodies 11 and 12 can be obtained. 
Furthermore, in a space of a connecting groove 47 of the 
above-described lower casing body 15, connections between 
the current collectors consisting of two hydrogen side 
current collectors and the oxygen side current collectors 
16 and 17 are once cut so that a connection between the 
current collector of the upper power generating body 11 
and the lower current power body 12 is made to 
electrically connect the hydrogen side current collector 
and the oxygen side current collector by a wire bonding, a 
small piece for wiring, or the like. This makes it 
possible to serially connect four power generating bodies 
11 and 12. 

[0056] Next, a structure of the hydrogen supplying 

portion 13 will be described in reference to Fig. 7, 9, 10, 
and 11. The hydrogen supplying portion 13 is a member 
located in a middle of the fuel cell card 10 in a vertical 
direction. The hydrogen supplying portion 13 has 
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functions to feed hydrogen gas as fuel gas to a space 
between the power generating bodies 11 and 12. The 
hydrogen supplying portion 13 has a structure comprising: 
a pair of hydrogen side current collectors 82 and 81; 
insulating membrane 83 and 84 sandwiched between the 
hydrogen side current collectors 82 and 81, the insulating 
membrane 83 and 84 forming a gas channel to communicate to 
the power generating bodies; and a hydrogen piping portion 
91 for feeding hydrogen as fuel gas to the power 
generating bodies through the current collectors 82 and 81. 
[0057] The hydrogen side current collector 81 is a 

member having a surface in abutment with the hydrogen side 
electrode 73 formed on a surface of the power generating 
body 12 which is disposed in a lower direction. An 
abutting surface of the hydrogen side current collector 81 
and the power generating body 12 allows hydrogen gas to 
permeate. The hydrogen side current collector 81 is 
composed of, for instance, a metal plate overlaid with 
gold. A back surface of the hydrogen side current 
collector 81 abuts on the hydrogen side electrode 73 of 
the power generating body 12 in Fig. 7. The hydrogen side 
collector 81 supplies hydrogen through the opening 87 
which configures two pairs of sets of 5 rows and 3 columns. 
The opening 87 located on an abutting surface of the 
hydrogen side current collector 81 and the power 
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generating body 12 makes it possible to feed hydrogen gas 
to a large area of the platy power generating body 12. On 
a substantially center portion of the hydrogen side- 
current collector 81, there is provided a conjugating 
portion 97 fitted in the connecting groove 47. 

Fart E (Page 13) 

[0061] Fig. 8 is a perspective view showing the upper 

casing body 14, the upper oxygen side current collector 16 
which is disposed in a lower direction of the upper casing 
body 14, and an insulating film 100. For the upper casing 
body 14, likely to the lower casing body 15, there may be 
used metal materials such as stainless steel, iron, 
aluminum, titan, or magnesium; resin materials, which have 
high resistances to heat and chemicals, such as epoxy, ABS, 
polystyrene, PET, or polycarbonate; or composite 
materials such as fiber reinforced resin. On a platy 
portion of the upper casing body 14, the opening 31 as a 
rectangular notch is formed so as to constitute two pairs 
of sets of 5 rows and 3 columns. 

Part F (Page 22) 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is an exploded perspective view of a fuel 
cell card of one embodiment of a fuel cell according to 
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the invention. 

(1) UPPER CASING BODY 

(2) UPPER CURRENT COLLECTOR 

(3) POWER GENERATING BODY 

(4) HYDROGEN SUPPLYING PORTION 

(5) POWER GENERATING BODY 

(6) LOWER CURRENT COLLECTOR 

(7) LOWER CASING BODY 

Part 6 (Page 22) 

Fig. 5 is an exploded perspective view of the lower 
casing body and the like in the fuel cell card of the one 
embodiment . 

(1) LOWER CURRENT COLLECTOR 

(2) INSULATING FILM 

(3) LOWER CASING BODY 

Fig. 6 is an exploded perspective view of the power 
generating body in the fuel cell card of the one 
embodiment . 

(1) SEAL 

(2) HYDROGEN SIDE ELECTRODE 

(3) PROTON CONDUCTIVE MEMBRANE 

(4) OXYGEN SIDE ELECTRODE 

Fig. 7 is an exploded perspective of the hydrogen 
supplying portion in the fuel cell card of the one 
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embodiment . 

(1) HYDROGEN SIDE CURRENT COLLECTOR 

(2) INSULATING MEMBRANE 

(3) HYDROGEN SIDE CURRENT COLLECTOR 

Part H (Page 22) 

Fig. 9 is a plan view of a part of the hydrogen 
supplying portion in the fuel cell card of the one 
embodiment . 

Fig. 10 is a sectional view of the hydrogen 
supplying portion in the fuel cell card of the one 
embodiment . 

Fig. 11 is a perspective view of the hydrogen 
supplying portion in the fuel cell card of the one 
embodiment . 

Fig. 12 is a plan view of the power generating body 
in the fuel cell card of the one embodiment. 

Fig. 13 is an enlarged sectional view of the power 
generating body in the fuel cell card of the one 
embodiment . 

Part I (Page 23) 

[DESCRIPTION OF REFERENCE NUMERAL] 

10 FUEL CELL CARD 

11, 12 POWER GENERATING BODIES 



12 



Partial Translation of JP-A 2003-86207 

13 HYDROGEN SUPPLYING PORTION 

14 UPPER CASING BODY 

15 LOWER CASING BODY 

16 UPPER CURRENT COLLECTOR 

17 LOWER CURRENT COLLECTOR 

18 HYDROGEN OCCLUDING STICK 
4 7 CONNECTING GROOVE 

71 OXYGEN SIDE ELECTRODE 

72 PROTON CONDUCTIVE MEMBRANE 
7 3 HYDROGEN SIDE ELECTRODE 

7 4 SEAL 

7 5 HOLE 

81, 82 HYDROGEN SIDE COLLECTORS 

8 3, 84 INSULATING MEMBRANES 

91 HYDROGEN PIPING PORITON 
50, 100 INSULATING FILMS 

201 FUEL CELL 

202 HYDROGEN STORING CARTRIDGE 

211 UPPER CASING BODY 

212 LOWER CASING BODY 

222, 223 OPENING, EXHAUTING PORTION 
231, 223 FANS 
235, 236 MOTORS 

251, 252 POWER GENERATING BODIES 
301 CARD SHAPED CASING BODY 
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302 HYDROGEN STORING CARTRIDGE 

303 POWER GENERATING BODY 

305 POWER GENERATING SIDE CONJUGATING PORTION 

307 CURRENT AMOUNT ADJUSTING PORTION 

309 CONTROL CIRCUIT PORTION 

311 WIRING SUBSTRATE 

312, 313 FANS 

314, 315 MOTORS 

351, 353 FANS 

352, 354 MOTORS 
355, 359 SHUTTERS 
357, 361 ACTUATORS 
370 CASING BODY 
371, 372 GROOVES 
375 OPENING 

381, 385 CURRENT COLLECTORS 
382 HYDROGEN SIDE ELECTRODE 
38 3 ELECTROLYTE MEMBRANE 
38 4 OXYGEN SIDE ELECTRODE 
38 6 SEPARATOR 
390 FAN 

3 91 MOTOR 

398, 399 GROOVES 

4 00 CASING BODY 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell with a 
structure in which a sure supply of gas is realized even 
in a limited space, and in which portability is not 
damaged. 

SOLUTION: This has a proton conductor film, a 
respectively surface type hydrogen side electrode and 
oxygen side electrode to pinch the proton conductor 
film, a fuel supply means 1 3 to the hydrogen side 
electrode, and surface type current collectors 1 6, 1 7 
which are adhered to the oxygen side electrode and in 
which a permeation part such as an opening part to 
make the oxygen side electrode be opened to the 
atmosphere. By bringing the oxygen side electrode into 
the opened state to the atmosphere, power generators 
11.12 can be supplied of oxygen without lowering 
oxygen partial pressure in the air. 
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[fgjj^Ji 113] ft(iiEar*i:{ci±BniaDS4^^^fft'j^m^ 

114] :/n b V'fH^<$:J3I^^^-^coffi4^ 
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to 0 0 1 ] 

[0 0 0 2] 

mM^^^-^zfv y h^Mmt i.x(Dftmi>^±^ <mw^ 
[0 0 0 3] rr-c. ztxiY^^BMrnsk^m^i^tdimn, 

a h >'^a|^^)^4 0 1 (i;*c^{l!jmiS4 0 2 i:^^ffl!Jfl:l3B 

^;^f^tc:fp^oT7K^mijmi^4 0 'zt^h^mnnm^ o s 

(;ifS]7:)^oT:/n Yi^BM^m^A. 0 1 (D^^^^^Wj-t-^o 
7K^ftmiS4 0 2 h>'^^^*:ill4 0 1 (Z^r^ltCJi. 

4 0 2 a nnmWmA. 0 3 >^ci h 

V>&#i^Hf 4 0 1 o^mz.\%. ^mm^ 0 3a ;iS?^^^*^ 

{^fflB*{-*i> immnm^ o 2r'{i2^Ap 4 i 275^ 

himii-^ (H2) :d5^*^-M{^<^ LT^fc^^tx. ^ttlP 
4 1 3/)^f5;^<^;i>5^^m$tt6o ^^^l-^^^T'^^aTK^;^^ 

hvii^^{im«g4 0 3(c:^®]-t-5o r 
oj^itjuytyn ^AP4 1 ^t^hm^wm^A 1 

7(C'^^>a^tLT#^P4 1 8{cr^7!i-9g?^ (^tt) 

[0 0 0 4] ::(7) J: 9 /^tll^co»:|'ffim-e(i. i^m^m 

Pch-^^^^. '%mx-h^immnMx\mm.>iW7f^ 

mfl?®Og^ftb^ffit-*5V>T, — 2H^+2 e -(D$n 
^^{Rijm^ir*«P1t l/202 + 2H-»-+2e- = H 
{*:|il4 0 1 ^iloT. xK^#jm^4 0 2 Ti^f^ttl^^H^ 

-f^Yi^iimn'mnmA^z\z.i^m\^x. ^^irsi^^u 

[0 0 0 5] mr^i^tD i 0 tjizTu h 
M?&T'(*. :7'd h>"f5a^(^ll^4 0 1 t ::i^^l3^tP7K^ 

{Riimi^E 4 0 2 <h mmmwmA o 3 tt^^. t<D 



11 

[0 0 0 6] 

Bm-t^-:^^ h>Bm^m4 3 1 ^^/ux\ j^mmmm 
4 3 2 twtmmnm4 sstmi^^ti. ^ti^ykmrnn 

^4 3 2 t^mmmm4 3 3(Dmm-rfj:t>-hzf^ hi^m 
mi^m4 3 1 ^n^*tiMm^4 34.4 10 

3 5}65?g^$ix6. ^l;f*4 3 4. 435<D^B\mtm 

:/o h V^Si^^^4 3 ioffi|i;i)5/h$i^4i'a-Cfco 
[0 0 0 7] i:r^75^ r<oJ: 

7K^{Rf]co^?:t f^-rse^ffillt-ov ^T t, ^W^f ^5 J^) 

%{^m^t^^m^^<^x^m^m.:^th?>^t:^^-m^nt> 20 

ixTV>6o i|^P¥9-2 1 3 3 5 9^^AnX 

7) ^^(tatHfiK.^ $n-cv>s<, ti^o-c. iisti. 
{^t \^xmmi-^n^&>^\^h^^:y-<'^f^>^^j:if(om. 

[0 0 0 8] ^fc, y-h^/^y='>'^^^4^5k/<^i:'^^ 30 
^^A-t•t5J:5^::«^$i^•C*5^9, rt^P C;<7- K<^)ff 

i o r y - h y ^(Dmm^^M^^^m 

mM^m.^mi$,\^tz.i^(Df}^^hnx^^ . mx.\^^m^ 
9-2 1 3 3 5 9 ^<ikmz.^m.^f\^^m^^WLmmmm 

BMW^m(o-^mt^A^^\^^m^x^-^xh. i^^f£^mti 

(0 0 0 91 UA^b?i:iSf3. Z<OX^fj:y<y^—Z^m^:^ 

h^^m. 7^mm(D^^j:h-rmmim^-^\^^xh:^:^^m 
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or^mAm±-r^o mm:^- KJi-istc j e i da/p 

CMC I A^^J:l9^^i^^:$^^fci^-rXi:V^9 t><^7!)5fc 
•9. 3. 3?y-^5. O^V^£^(Dm-^{Z^i$^Wi^^^ 

^mmm^Ai:t'^mm-r^:itn^m\a^mL.<^£^x 
[0 0 10] ^btc. f^wmmo^mt) mmm) ^m^^ 

:/n h>Bm^m4 0 1 t;itLS:^tr7K5g 

{wmiS4 0 2 i®?^ffl)]m*B4 0 3?i)-p>/jrs^ii:*ico^ife 

^114 0 i(7)®||^2f^i:L;tS'^-ctl. ^t^ttiJ'jt^i; 
^a^fLm^2{0i:;^£^, 

[0 0 1 1 1 -f^ Vi^&^^m4 0 1 i: 

:Lic\.^m^immnm4 o 2 i:®?^{Rijmi3i4 0 zt^hfa 
^xx^-^o^imbf^mii^^^^. %fz.. ^w^tmM.^ 

(0 0 121 t^^^. fv>lS^(*:l!^^S:^^ftiJia 

#'>:7^n h v>^^^!l4 2 1 §rA#*btc?^^b. 

^(^j^HtCC/y =1 V:i^A/^)^^/^5v'-yl'^^4 2 4 
fflt|m=Hi4 2 2 i®?^^flijm^4 2 3 <0^iX^*^Xicmf?f^tt 

5 J; 9 bT:7^n h :^mmi^m4 2 1 ^^^r tf^Uito 

'b<^7!l5^^n-rv^6o 7K^(Riim^®4 2 2 ^^^{Riim«i4 

2 3cDjf H^lStfJ: 9t-?}^^$tvfc:v'— ^^4-4 2 4 fi, 
^(^—^coiy— /l-*t4 2 4 0rp1c7)7'p h>"|E2^f*:B^4 2 
i$r^^^rOct9?:f?f^T'Si'9^^{t^4x6::.b(c:7:^«9. 

yif^mmmm4 2 2 i:®g^^ftijmig4 2 3 <7)^fL^*tt(i, > 

-/l^U4 2 4 ar*tC-*f<7?^mf*C4 2 5. 4 2 5 tC^* 

nT:io*9. 7K^i:®^^{^^mf*4 2 5. 4 2 5tC^ttf> 

[0 0 13] ^cOct ^)?:f^ll5tcD^>^m?l!lfCioV>-C(i>^y 

=3>'=rju$;icoi:x->^w$t4 2 4 ^7Kmmtmmm(om:^iz 
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2 ^^^i|lj®@4 2 3(D^tV^*tLv'-/l-$t4 2 4;65'^t> 10 
h V^i^ft^llf 4 2 1 cOgB^T'O^t^^tOiitLTiS^^-r 

[0 0 151 i^ft. :^mmn. /^$>:c|gm^*:^fflV^fc# 

[0 0 16] ^^{c. :^^0^{i»:|-^^;:^i:'cD5i^/£v/ 
[0 0 17) 

^;^rp3 ^ Hiil2m(*:±ffi[^ t-t^x^ {cmm $ ^ ;i t 
[0 0 191 ±^(D^mmj:Wkm^mi^'r^tiify. 
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[0020) :^^m(omnm,m^^J:ni^. mm.W't(Dh 
\^x\^^^ztf)^h. mi&^^^i^xmmnmmmmmiz 

[ 0 0 2 1 1 ^/i. :^mm(om,(D^nmmn. r n b >- 

xmf^^n^%i^mx^^m-r^mwt^mi-^ 

[00221 z(Dmnmmzii\^^xit. ±^(Dmnmm 
<Dmm\^Mx.x. m^^A^^iimx.tcm{^%:m\^x\f^ 
So :i(o%i^mAmt.mM^^^i^mi.xmf$.^ti^:Lt 
^-ib. mi^^n<r>±^mik^m^mM^^^\^x^mm 
mm'^xi^mm\cmhi.i^^zt:^^X'^^^ x^tit^^x 
m'^u^'^\^x^m\%^mmwm\^+':^tj^\i,tixm^^ 

[0 0 2 3] :^^m<r>-^\^m<ominmmi'^. 

mi^t. mt^mi^^\z.-^m±^M^^'^xmm^n^- 

[0 0 2 4] :^mm(o-^\^m(Dmnmm\^^M. mm 
xm^i.x\^^^^tf}-h. tmi^^^^i^x^mnmrn 

^{^it-^xmmi't2inx-h^ . yb^fj:^mi^xhm2m 

[0 0 2 5] :^^m(omm^~- kji. mm^m^m-fh 
M^ti- h*:^^y v\cn>.^f\.xm^^n^mmi3— k 

p J: t) mm^m^^mmwm\z.i^nmn'i^mx''^ ^ ^^ht^ 

h\^^-^x^m-th^t^w^t-r^o 
[00 2 6] ^^m(ommiJ- Ktc j;ttfi\ mm^- k 
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10 0 2 7] ^mn<D^<Dmm:^-h*i-i. ^mm^ 

[0 0 2 8] ^(omm:^-h'n. mm^m^\Kmi^A^ 
tix^m^th^m^{^-o\^^xum\.tii^<r>x^htiK ^ 

m^^A^tixmrn^ti^^o :i(oxo^j:mmm^ii. 

xumnmi^^^^-r^zticjiox^m.^^::.}:^!^ 
[0 0 3 0] :^^mxn. mmn.nL<omm^mm^m^ 

^<Dt.^^mi^x. m.Mt\^xmm-t^:it^^-^^tfj: 

So 

[0 0 3 1] ^mm(DM^zi^<omnmmii. mm±t>m 

[0 0 3 2] ^^m<omPtnM\^^f\^\^. -if^<D^^<D 
i^(om^^n{^^m\^^^m'^\^^^xmm\%2^x:h 
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[0 0 3 3 1 :^IS?^<D*?S3N-m?&(^^3|sf^^^fll 

[0 0 3 4] z(Dj^^m.m<Dmm^i^mm\^xtiit. 

mm'r^:Lt^-h. -i^(D^mm^n\^xm^i.mn% 
(c, y^^-^t\^xi>mmL. ^mmn'^m^ji^icxox 

[0 0 3 5] :^^m(D^nmt.. h i^iBmi^mt. 

[0 0 3 6] :^^m<D^mm^^M. 9c-r. h >- 
i^mi^m^-M(Dm^mmx^t^:^tx\ mn^i^^^m 

'it^\zx^X^mti^m^^'^^::-t^^X^^o rix^ffi 

^tx. m.^\^^mn-r^zti)^x%. ':ruY>\^m^^ 

[0 0 3 7] :^^^(Dm^^<D^Ptmm\^. m^mmco 

^mtj^'-n<Dm^mm. mtd.mv^nm(D—:^<Dmmxm 

t^Rxfm^^^nm^:^\-\^x^ti^*ri^^m-r^-^(D^ 
^-M(D^^^nmmm.i^ t ^m-r sr^i^m t -t 
[0 0 3 8] :$i^m(Dmnnm:i^^^x. mmm(D-^ 



(10) 
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[0 0 3 9] ^Ppi-. :^^0^O^mi*c7)^3t:^&(i. :/ 10 

[0 0 4 0] :$i^m(Dm'mi^(Dm^:^m^xtn'£. 

[0 04 1] 

6, 



[ 0 0 4 2 J m 1 \t.. i^^m(Dmnnm(r>~mMmw^-k 



(D^mi^i 1.11. ^^i,zn^^tL^Bn^i^ti.x<D 

1 8:i5^i^pXBgr'fc'9. TK^PiiJSS^x >r 5/ ^ 1 8 £0 
*^'^aiJ(^?fM^n/-c1^^cO?;§®^2 OtIj-^tK^ (H2) 



30 



40 



:^ny h2 2d-?>^fALTieg^^art;iS-C^So ^ 
X7sXXyY2 2 Ji. ^tmmnMti-' K 1 0 

}E IDAXPCMC I A1,Z,X^mmit^ivfz-t^ 

X(r>:^x3 \^t'r^^t h'^mx^^o Mci^^\zn. J 

E I DA/PCMC 1 A{C4; i9^3¥<k:^tt/i1^-CX(i, 50 
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m (:^ia) j5^8 5. 6mm±0. 2mm. ^fi mm) 
54. 0mm±0. 1 mm^ ^J6b*T/TV^6o K(0 

='^>i5'i5'^<^Jf:i^f755 3. 3±0. ImmXh^. SJic^iS 
OJ?5?;0S3. 3±0. 2mm-efo6o "^ft, ^ I I 
iCOV^Tti. ^^fi5<D^?$j55 3. 3±0. ImmX* 

[0 04 41 fj:^. ^mmmmXi-t. :^uyh22lt. 

^<Dmmzm^-^htix\^^^7!)^. :i<d:^u ^yh 2 27!>mii- 

bn5lFI5^^l^2-C5SI&T-^i-fel-'^^:^/V'^-r 2 3<D 

-^t-t^zthx^^o 

[0 04 51 03 k 1 0 ^m^^xtci^ 

m(Dm^mx^y) . m4amMm,m:^-h^i o<Dm^m 
x;h^o m^\^^mm.Lx^m^%^^h^xm}^^rL 
^mnmm:^- k 1 oa^mvt(D±mmi=^i 4^iTmm 
i^i 5{z^t>'^hfh^m^i!kt:^ti. m3x\^m^\^^j:\^^ 
m^^j^t'{zxox±mmi^i 4:^^rmmi^i s^zmm^ 
ttTv>6c ±mmi$ii 4\z{'i^m%:mi^i^\zmx'r^ti 
i^(Dm.p^MAQ t urr^n^s i:fym^mf^^inx^^ 

tLT*3 0 . ±.m^^ 1 4 nKi^asr- 3 0 m(o^ p ^ 3 1 

m(D'^Ki^^^tmmfmmMm.^m^-r\^x%m.^i\.. 
[0046] ^p^si (D?i$:t^{i. -^mm^m^x^^. =§- 

^'--^mxh^. m^it6n5^\i(D3 om(Dmr^2mw.^v^ 
{cnm^rixi^xi,^<. ±mmi^i 4{z\^±uxe 0 

^3 i\zm'^^m^^£t*^mii^x^^z'r^:iti^'^m 
1 4<DmnU3 1 ic*rr^LTr^p?H5 4 ids?f^i?5c^ctLrv> 

6/55, mV^'^m'^^m^^^^i^ztft^X^^M.iz^r^^ 

xnmmx^^o 

[0 0 4 71 mj^<D7i^m^W^X^ ^7i<,mm!^^'r^ y 
:^ 1 8fi. 01 4{:it^^-rJ:^(-. T^I'jmi^l 5 cDifi^ 

^ 1 8<oiS*SM>Ml-?f^^$n/tf>l 9;js^^br. 



(11) 
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^ 1 8*mJ|6Fm?&*-Ki 0tc:*fb-C3tJ!iiS^-efo«9. 
^coa"9;05/>/£< /j^ofc^-a-T'ti. ^^7K^Pii)St^7^^ 
t;if?igtLr/^6f&<^7K^PiiJi£::^^^ y^ i Sic^^bfc lo 

*5. :*:0iWt«^^7L 3 3 (C7k9^®i3£^7^>f -y^ 1 8<Df 



\ — 



3|BfJ^, :x.;3^:^>', ABS. 7j?y:^^l^V. PET. aK H 



20 



20 

-rS^ci6<7>l|XJ^^4 6 ^?J-<7)^a(i:i 1. 12^HX*ft 

-r<5fci6<7>iixift^ifi5iora(o^^sp4 2jcji, —n<r>^w^ 

11.1 2(Dr^tc^*ix^7K^#t*&«3Si 3 t;i7K^iaif SiS 
3!)^b7Kig:jSf^«r«^-rSfc«)t03iii^4 5. 4 5tm^ 

f^m4 7\zMni^l6. 1 7 (Z>«-ij$'g'^aJ 1 1 2 . 6 2;4S 

[005 11 r (z>Tffl!jmft: 1 5 trmwtmmmmi^ i 7 
<z>rfl(ct±. ite^7>r/vA5 o;65ga^ti.So ^(D^^my-f 

yUA50li^J;tf^7j<i;;&-/K^>-h$!i-Cfe«9. ^O^J? 
Sf|5tC»iiSJ(§^4 7tci^fe:i*tL5^'^S|55 2;5S^lt^ti. 



30 



[004 91 rmmi^ 1 5 am^ai 3 ooiixj|irtifi5tcii:^tt 

^nr^o"?. -^02 01*— *f<z>|gm^l 1. 12$ri|5l^ 

h^-h±^-^x^^zM}^^Mzm^^4 2tm^rmm 
i^cDm^^x^LhJit^^mmwzx^x^mhrL^x^ 
tc/j:oTv>s« ^0km4 2j^tj^mmm(D±mtmm±m 

^$1 6. -M<Dmmi$'i ix 12. tK^^W^-TStK^ 
«^^l 3. TtJ(^®?^{RiJ^mf*:i 7t^*J-r 6^5^®^* 

[0 0 5 01 ^5IiOJ:9lc. Til'jmf4^i 5(^*^Piilg;^ 
7^ >f 5/ ^ 1 8 Oj^-^ftHcoiHlJ® 4 3 -^t-c^^-g-TL 
3 3. 3 3 mm^nxiS y) . 7KlgSSWSf|5(DSffif|5tc:Si§-g' 

-rsfci^co^-a'dFLs 2(Di^muRxj^mmui:>mf$.^tix 
8. 4 9^^mf^^tixi6^. mmm^mi.m4 8icmm 50 



J OJ) 5 2 1 T ift'J^^#ma^ 1 7tl. m^it^::>^ y^ 

(D^i^mi^uti.xmm\.. mu^e iBmti^^<m 

mmi^i 5(Dman4 1 k hmcmm:^\^<Di<Lmx'5n 
3:^\]<Dm^2mmf7^-r^mmt^ti^:Ltf)^h. mm^ 
1 2<Dmmm\mm^±^mMc^mz^'^^^tti^xt. 

mm.t^i2{zmm^m^^x^^o ^t:.. mm^mmi^i 
2ti>h{tmm,tKD^fi!zmc7i<.^A7!)^^-r^*K ^p^isei 
^m'Xi<^<ma\^x:}si)^ ±um^^mt^^^^tt- 

m4s;fy>^mm'r^mmm^ti\L}te 4tK m^mm 
K 1 0 (D^^:^\^iz.mM \^itm.B'ii^<o)^ t urm 
m^^m\^m4 s<DiiLm^z'^fy'^xmf^^i%xisy) ^ m 

^xmti^^m\^}i&v^^t^^Q 3. 6 4. 93. 9 

4. 113. 1 1 4Ji:^Tifi:^^i:V^p'b<0-T?(inc<. «3J 
^t^^ttlgB9 3-2i:§;?ai?3Jl 1 S^m^^iZ^-^;^ 
-fr. m;t)^'9mL)t6 4. 9 4^^^a5m;tji!g^^: U/b^i 
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[0 0 5 3] 126. I2I12, 013 UT . 

# , igmfls 11,12 (7>s^3SiBiii;fii 7 1 timi^co^m^ 

tt'li^^:/ci h V'(5^«c|]l7 2col^cf^^»ffilUfc>^n h 

m? 3tm^mi.xmf^^n^^o mmmmmi iny^ h 

m7 1 IkXIzfu h ly^^^m 7 2 J; 9 ^i/J^$ J^jri^-f :«r> 
mi^7 3§r:rn b>{5^#:^7 2 ±t:il,^ "9 -^J^^fciil^^ 

^T'fi. z.(oim'mnm7 3^:7^^ h:^^#ftcj^7 2± 

lO^T'n h 7 2 J: «9 (i/h^ XoOtK^^'JH 30 m 

m7 3\z.^'mt^h^^'t^. ^nmnm7 \(nm\%. s 

VW^^hfa^ . z.^\z.);.oX'^^uMMi<r>mW. 

^%^h^iLX:m.(D^1^^%^^'^^^^t^X^^. 

mnM7 3 \,n.^t^m^< ^n^o immn 

m7Z(r>n^W0, 2mmT'$>Si#^lC. S^->'Vtt7 4 

(Oi9:;zf^lrO. 3mmi:r6::i^r-t. v-/u^t7 4{i 40 

i^ti^-/i^U7 4^xj^^(o\HiM(D7i^mmmm7 3(Dmm _ 



fl^^$tt57K^<«!jmfii7 3(Oe^-yU*t7 4 

h>'^^i4:Hi7 2±(c^-rs^'^14^r^±^-^^:: 

[00 5 51 r J: 5 fj:^m.i^ 11. 1 2 ti:. ^^^^ 
ig:?&:j^7-Ki oi^r-tt. ^t\4m^nhnxis^. mi^ 

f^T*tl7K¥tC2o-fo3fe-<ibnT:J^i9. 

^mi^ie. 1 7^xmt)tm^t^^^ti^:Lt:d^h. 2 

^idi-f S 2 oO7!K^0Jm®^*: ^ g&^ttiJ^mf*: 16. 17 

^^fL^fim^^^x^m-r^z.fx^. 4ooism^*:i 

1, 1 2CDM^J«jtA*b/j:Sm;^^cr#Sr i:7!)5T-#So 
$?>tC{im3iEorffl9^ft^l ^(OW^mA 7(O^T^X2o 

(oii^mm^n.wt^mm%m.^\ e, 1 7f)^hf£^Mm 

Mm.^t-^m(D^nw^\ 2<Dm^^'^'^-Y^^>y'^ 

w-(Df^^m%m^m^^'^^^o\^-r^:Ltx% 4-^<d 
^mi^i 1. 1 2<Dmmt^-h^m-x^h^o 

[££5 6 ] ^(C. iIl7.ia9.lEllO, igil 

L^frg^^^^^^^l 3 0^]it{-OV>T|SiP^-t-6o ^60 
yi^mm^^U 1 3 (i^Mftii:*?- K i 0 <D^ii::^f^{:i*5tt 

^(*:i 1, 1 2<Dm(o:^-<-:^{cm^7^tjftMzmmi^ 

3 It. -M<r>7i<immMmi^s 2. s 1 i:. 
(Dm^i^^^nx^mm^mm-th^i^^m^mf^-t^i 

2. 8 1 ^:^M^T^m(*: 1 1 . 1 2tC3||f9a2<tffca^(?57K 

[0 0 5 7] Tiammmmi^B inrm\cm^th^^m,i^ 
i 2<omm\tmf^^ti^yi^mmmm7 3\zm^m't^n 

m,m-f)^hmf^^ti. m7^<Dmmmx^mi^i 2(7)7^m 
mmm7 3\c^^i-^, Ti^mmmMi^s i(i5tT3^ijco 
m^2mmj&'t^mnns 7^iti.x^m^m^-r^o 
:z(Dmn.i^i 2 t<ow^mm\c^m-r^mn^s 7\cx<:> 
X7i^m:^:^^mik(r>^n.wi 2(D}t\i^mmi^^ti^x^ 
^zt-A^x^^o ^(DT^mmMUi^s li^m^^wa-i 

4 7{C^i^>r^t^5^fe'^^9 7^mifhi^^o 



[0 0 5 8] 7i<.mmMmi^8 2n±mnz^^ti^^mi^ 
1 i<Dmmm^^n^7i^mm\mm7 3iz.t^mm^^^ 

:L(D7Kmmmm^s 2 t»;^^m'j^mf*:8 itmm 

m^mx^mi^i io7K^iMijm^S7 sic^^-r^o tk^ 

m'J^m^8 2{15tf 3^iJom<S:2mt#fi)c-r'5^P^8 8 



(13) 



23 



t^V^^'^i^'^. PET. 7K!J ;?7 — /J^;^— hcD^Pt^iS^ 



[0 0 5 9] ^<DXo^j:7KmmMm,i^si. S2amm 
i&^fli 8 3. 84 t^TifimmMm,^^ s i , 8 2 (z^rai-^^^ 

J:9tC|Stt<bnT:i>5o -^(Djfej^J^ 8 3 . 8 4 

n3^iJ<^a^2mt^fijc-r^B^P^8 7, 8 8c?5^^(r*:> 
fc 5 <t 9 t;ilf&^?l^t^<^^-<- ^ A> b J^jJ S ^*|e?Jf£SS 
-f'So i^i|itJ®8 3. 8 4<Z)7K^EW«fiS9 Hail-ti. ^tK 

3. 8 4l;i<toT?i^fiSc^tt'5;^-^-^ti®I^±5ii5*ffnli- 
57*Cl^{l!j^li^*:8 1. 8 2 0P^(0;^^— ;^-C-foi9. m 20 

[0 0 6 0] TK^gawifP 9 1 amPrnmio- k i o (og 

ii^mmM:^'r^ 1 8co^®g|52 Ot^^^^^^^^ 
dFL9 6;&s?i^fife$^^■CV^5o ;4c^SaWlaS9 

9 1 t TK^jftiJ^mf^ 8 1 . 8 2tO^^0!,^{t7K^gB^§B9 

\<DmmzM)^^Mz.^^fm7^u 9 2tc^i3:>t8 9. 30 

2»i2®^tCg9:ttbiXT43t). 7KmftWm(*:8 1. 8 2 

(o'mm^ii^^p^'>5mz^mL^^-ft,^Wiy\ s 9 . 9 0 

^ur7K¥t-^^^-r5o 7K^iR'Jm®i*8 1. 8 2{;:it. 
m^l^«9mLf^4 9;6^<b^!±l-r6mW9 dbb>t9 4 

^<r>f^il \.xmm.'o^\^^4 9 (D{iLm^'^t>^kx'm^ 

^t^TV^6p ^Ac. ^J|sfco^U:^<i. 2^(:oW^P 9 2 40 
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S3 l;5S5tt3a?iJomSr2mm'1-SJ: 5l-?i^^^nT 

V^6o _^ - 



50 



[0 0 6 2] ^ CD JiiRiJ^fts: 1 4 i imygf^^I'l^Sf* 1 6 

(7)r^t;ift. |feii^:7^/VA 1 0 0 7i3ga$iL6o ::(D^i^7 
^'/i^AioO(;t0iJx.(i^y;'t;-7j^^^-h®i-efet). 
J^j5:ti0. 3mm5g^i:$tt6„ ->t<^t&^4^t^^A^ 
HiIie<D5n3^Ji(Dm^2m^^-r6^PSi5 3 \<r>/<^ — 

>'^SB*-r6 J: ^tc(e}CSii:;^r^<D{4@T-5fT3^ijcom 

^2mt^^-r6^P^l 0 1 ^^bT?f^^^ixT:fc^«9. 
B&^^lH5lC(iiij^Sl4 yiC^i^dStt^^-^Sl 0 2;55 

[006 31 -hliygf^ttiJ^m 1 6 ti, «?iJ^Jl^p< ^ 

^Lrg?^$r«^i-eo :i:i-r% #^p^i i i ti^^ 
^m^<^^«c^i§^a5t LT^tgL. r^p^i 1 1 @m± 
:*c#<Bap urfct). ^^tm^y ^fvjb.\ 0 0 (Df^un 

I 0 1 :RU«±{B!l^f* 1 4 0MPgU3 1 h. tI^i:-Si£:&rS] 

<^i4e-c 5 3 m(om^ 2 m«j5)ci- ^ iisat t^^^^h 

^^t^. Winm 1 1 i«cj*:^#<BBP bT*5 9. 

>t 1 1 4 75s. m%^PcnM^- K 1 0 (DS^^^r^t-iS:^ 

Ly^:5€J^4^<D>1- 1 X^XWmi 0 m L^4 8 (D\iLm^'^t> 

^xmi^^f\^xi6V) . Htc. \tm^^m^nm(D^\hu 

I I 3 t^^gaw^t^iSria'JOT^i' Y:^^-:^^^m^n 

[0064] :l<o^o tmm<r>ii:im:mMn<ow^nmt! 
- K 1 0 TK^imiimflss 1.82 ji^iRi±jo5^rp]'r 

5J:9(-gag$ti6rt7!»^b, ^m^*:il, 12Sr^ii 

<Dis:^w^u\^^\^xmm^'±x. ^«t^^^-t-6®ii 

^:^^< ir^r i:755T*#6o ^M'l^mi*^8 1. 8 2(7) 

m<r>7.^—^ t y^xmmm 8 3.84 ^>7i^mmMMi^ s 

1. 8 2<75FB^(;i^i#$ix6<t 9^-IS:^te>i^Xv^6wi:^^ 
«?ft^sf^<*:r-*>SzK^^?t^tcS4^5g«f*:i 1.12 

-7n;^-h<DXo^j:^f^mmmfj:t^i^^<:>xmf^\^tim 
ibizE^m^'ittim(D^\^m^tvxhmmx^. 
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25 

10 0 6 5] -^ti. :^nm^m(om^nm:^-h*i OX- 
\t.m-^:>5\^(Dm^t^^\:.xm-tj^^nw-t'y-^\^P[7 4 lo 

^ o t oj^^ It -f ^ o ASflHII iiS < 
[ 0 0 6 6 J :^^»^co»:fm?&;^7-' K 1 0 tc 

-^it. w\m^^m^i 1. \2ii^h\^mgti(o^ 20 

10 0 6 71 ;*:|^»figf^J^5iBfm?t!i;&- Ki 0 
(i. |§l2(c:^LfcJ:9tc:, mU^^Xh^ ^ - V^^^^^ 

(^^mfifsil> 1 2dWBS:$n^)tlliti:^n6755. 30 

mwm7 i^^mmm\^x\^^^^hfi^h. fm^^^mm 

Wm7 i\z-^^fmtiXm^^f\^. sjCv-i-^TKvT^/jrif 

[0 0 6 81 la 1 5 7!r^ia 1 7 (i:4=^ife<0?f^^<DjgS;iSfS 
*?5:iSFm?lil;&- K 1 5 1 (OUm^ J E I DA/P CMC I 

m) ^^Lrv^So ::<D»«?{!i;«7-Ki 5 ic?:>F^^+ll 40 

6o »:f®m:^-Ki 5 1 fi. ^^t^m^i 5 3 tmr^u 
$t 1 5 2<Dm^^f?'^f)^hfi^ti- ¥m.7^mr?m.mz.^ 
m^^t^ru. SLO'^<omt^m^\'tmnnMti- k 1 5 

;tfcj?;^;i5 J E I DA/PCMC I.Al;i J: ^2p<b^iX 

\z.^t^mPrnMti-V\b\^-mm'r^::.tf)^X^. 10 

- KS7Km^^§Bti^St*iSP^ 15 3 t^m^U 1 5 2 CD 50 
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[0 06 91 1§I 1 6 «(^^/j:PC*- K^5'-r:/<?5i^J|sfm?& 
K(Diy>^7"ATfci9 . ^^sf®?iii;«7- Kl 6 1 {cji:v> 

x<^7K^9TJit^ 1 6 2 r^mm ^ J: 9 ^ n 

ith<OXh^. :i(Om^nm^— K 1 6 1 (Of^^tHiigtC 

o^^T(i. m^<omnmm^- k i o i:(^it-efo'9 . 
mf^m^ 1 6 2 {^siEi^ii^m*- K 1 6 1 \cM\^xmm. 

[00701 l§Il7^iy A— /■^yyUT^'-f 
i:l^i:i^-rXT% i8&3|sfSf&l 7 1^1f^Ufct<D-Cfe 
"9 . i^mm 17 1 (^-dlSiMl^l^it e>tLfc;^ CI •;/ M 7 

aiciTK^ei^^T^w i/iJ' 1 7 2 ^WAi.xAm^^mx 
^^iy<Dxh^o z(Dmnm.mi 7 i(D—mzn. ^^t^ 
iBnmm(^f^mt}^mt}-t^fzib(Dmtii!^ i 7 4 /^^^^^ 
^n. :z(Dmtit^i 7 Ati^ibm^^titcmm^^^ 1 7 
5^^<:/=r>^j:t*(Dm^>^m^^m-r^::.tx. mnm. 
mi7 1 ^mm vtii¥mtm^^ti?>o 
[ 0 0 7 1 1 El 1 8 nmmm<DMiK^M7fi\^timmx;h 
mi8(D (a) it.. m^^<ommmm\^^^i^timm 

7b^<^itmnm^i 8i^m^Lfzh(Dx^^. mis(D 

(b) (i. mmmi S 2ti (a) Olfej^H^l s 0 t^fj: 
«9 «?S5isfj5fc A P (-^ b-C SiE5^j:;^r^tc:^ W bfc^m^ 1 8 
4^fe;&2®ef-r-o?|^^Lfcm^^bTia«9. 
?^tii^i 8 4r'^>ttf^-r67R^^iijai^^^xa::i::as-t* 

:i(^7i^mmmm<Dr^<Dii^m:^'^f^mt^j:^m'^\^tirMxh 

-So 131 8 CD (c) li. if&i^IKl 8 5li (b) (Djfei^ll^ 

1 8 2 tM/j:'9^3!s^^^£AP^3:*|■u■C¥^fJ^^:^r6ltc^Wb 

^^ffl^flS 1 8 7 2 nmr-om^ UfcmSr^ 

^ttb^tti^i 8 7T"b>pfr^-r67K^iRm^?i^^^ 
iztijmx^^o 

[00721 miB(D (d) itmM^m^r^<:>X^m^ 

1 9 omm^t^. mnm.AQ^^^hmAi.ityi^m^:^'^ 
J -jvti: ^(nmm^vm^<Difm^u 1 9 0 tcj^or 

m\xk^\ 8 9p^^fetfeU. jgm;^^i^i^ar 

-CfoSp ISl 8(D (e) {iR?^(D^^gISl 9 3^ 

-5T^4^{CjS:g$ix5jffei^lKl 9 WZM^i^tiimmiSk 

1 9 2F^^$?iM{c:7K^:^;^-^>i?y— >^'^£if<D«SS5M-;iSt& 

n.X^^:Lh\z.fii^, 

[0 0 7 3] (211 9 li^i^fll£Dtgfife(D0iJ^^-ri2lT'fo 
-60 [HI 9(D (a) (i, BtJitcO^Jg^^ffiClft^U/iili^t 
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t'^<itzi?^Mm^<DmAO 1 9 5etWmill 9 S f 
-r^mj^t^Jir^Xi^^^o ^coSNW^Ll 9 5 f 

^t;:f&oT^4^tc|£:^$tu6iteiiltflS 19 6 Ji«S3|sfgE!tS(7> 

rv>6. mi9(D (c) li, 

y^ji^M,mu^mmmi 9 7 ^m?f^$^iFi5i-?'n'oT^^{c 10 
5£^$-ar. mmMmz}j:^^^tz.mnm^<DmA^ 197 

et#m7Ll 9 7 f SrWt-e^^t?:coT*5i9. 3£(-# 
m?Ll 9 7 f <OttlntC(i#l 9 8;5??^^^nTV^6o ^ 

[0 0 7 4] \M2(o%m(omm'\^mm(owm\t.. 1112 

0 7!;M(a 2 7 tc^-r J: 9 ^^^.^^^(0:^- \^mm¥t 

[0 0 7 5] m21 (d^-r-t 9 K^3|Sf|| 

li. —eaj-lrbX. VCiJ-VbX^xmmit^Mc^^^^ 30 
^•rSwi:;!5Spr^X'fei9, J E 1 DA/P 

CMC I A{cJ:«9 3^i^fb$ixfci^>rX^iSffi'e^So r 
(Dmrnt^Mz"^-^ U A^a 5. 6mm± 

0. 2mm. m (^522) ^^i^ 5 4 . Omm±0. Immb 

3. 3±0. lmmT-*>i9. ^l^UoyW-^t^Z , 3± 
0. 2mm-Cfo6o ^^Zfl ncoV^-Cti. 

^^^(019:^7553. 3±0. 1 mmr*fo«9 . SlS^COl? 40 
$;^5 5. 0mmJ^TT'J.o-^00j?;z^O^mM-?fe± 0. 2 
mmT-fcSo :^^JScC>fl^^.-r'(l. Ji^I'jm^2 1 1 ^ T#J 
^f*:2 1 2^lrfi:taXil:m;*:fis:om^$^^+l|j^5c-rS:*5^ 
W^y^W-iD"^^ } E I DA/PCMC I AtCj;f9^ 

^itJS!*- h y •>^;^2 0 2 k^^\^fz.m^. j e i da 

/PCMC I A(ci:i9^^P^h:^ixfc1?-'<Xi:7^£;5J:e>i:: 

^-^t)-l^Tm?{^!.*^^^^o1^^x^ j e i da/pcmc i 

A{c J: 0 <^ip^t:^ti.fc-y--r Xir-rs C t>^8iT-fe^)o 50 
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[0 0 7 6] ±{H!ieflc2 1 1 ^?^4^0:^5alfB(c5fi 
V^{RiJ{;I?&o-C23?U<OgBPg^52 2 2. 2 2 3 ^^^tt f>ttT 
r^P$i52 2 2. 2 2 3(i±flimi4c2 1 l<^>^l?:«r 

wmutt^^o ^'mMmm\^^\^x\-x. r^pi352 2 2. 

2 2 3<7)?i^:|^liR?f^-efo6 755, Cti{cPSP>-r^^R?f^. ^ 

ffitr«, ^mm^^x^bm^<r>^^±^b\^xmmrr 

^^^(Om2 2 4;ii5ff^^^ixTV>6o 
[0 0 7 7] ±^ftlJ^^^2 1 1 <Of^{IlJ®{C(i[gj2 4(C^-r 

^7ll:^\p\\Z.f^r>XUn^f\^h 7 T >- 2 3 3 (OitLW-fi^h. 

^^rv^5o ^^^^5, :7ri^2 3 3;RUt>'T>'2 3 1 

fls:2 1 1 xayT>'2 3 3 ^iaA.T'Jf^^$ tL^ r 

r^?fp 2 3 7 {z.mm.'t^o y r ^-^r^i^ 237 \mmr^^ 
<Dmy^wz.f^^xuwL^^^m\cm^^^x%6^ . y 

T>'^Raifl52 3 7(7>^1.*i5j55|l&Rftl4^<7>7r >^2 3 3. 2 

3 1 ^0f^o^fSK^S:aoT^tpJ;9^c:fll^^^^So -b#J 
@^^^2 1 i{;i*5V>-C{*. ^^Jiiiimfls:2 1 
fz^m(r>X^U^2 2 2<Dii:T(->'T>'^r«1la5 2 3 7;5S{5: 

r?^Plfi52 2 27l)>ib2|tA$tV/^^^;a5:7r V2 3 1 

\z.x.^x^w^<om^^un't^^o\^wm^^^o ^ 

IIJfe<0?^llltC*3V^TJi. WP^2 2 2 7!i>ib^A$ix^^ 
^(i:7rv2 3 llc:J:o-CTifli|^^*:2 i 2tnm$tt.fc 

f||2 3 8{C^^*5^f^^tt6. _hmijffif^2 1 K'^ltb 
tbfc^(7)f^^^ilig|-rs?g^J^:7r>2 3 3/ii^bi^A^ 
tbfct>C0T'fc«9. ^(?DMP^2 3 9JiTffi!l^(*:2 1 20 

[0 0 7 8] T<B!liff^2 1 2ri. _b{RiJ@[i*:2 1 1 ir^fi: 

iftfjffif*: 2 1 1 a: I^^. IS 2 1 \z.7f^^^ 9 1il»(D^ff 
-t-'5f^2 3 8;O5?f0^^nT4^'9. SSm?f^^(^Si23:^f^(C 
?'p^o-rgfiB9:^ixS:7r ^^2 3 ico:7r^^r^^2 3 70 

{sLWi^h. m^m(Dyr^^2 3 3tD:7T>'^r«1^2 3 7 

3 8^1!^&=I^4^<^»fffiiSr^bT^^S35S, rmmi^2 12 

xi,tyr:y2 3 i ^mAyX'j^f^^ti^y7>^r^U2 3 

7{^ii)f5ti-ao 3 8fiS>Ct^I'J<^:7rV2 3 303ff 

^T'^^i^L. ^m2 3S(Dmf!^niZtS:iihritzmt:i^2 

4 0{CctoTm«2^iaiJtc:iSJ^-rs<. T^Il]^^*^2 1 2i^^ 
V^Tfi. ^g^T{Bljll**:2 1 2(C?I^^^tLf^i^aiJfD^P^ 

2 3 90ii:Jitc:>'r ^-^^135 2 3 77!l5^Sb, r?^P^f|52 

3 9 75^P>i$A^5ttfc^^*57T>^2 3 3 iC J: oT±{|iJ® 

f*:2 1 i(D^m(om2 4 1 i^^mm-r^ X 0 \^mm^in 
10 0 7 9] ±^^cD±.mmi$^ 2 1 1 1 rmmi^ 2 i 2 {c 



(16) 
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6o ^^JS?^figT'li. -^(D^'mi^2 5 1 . 2 5 27)5^ 

t X\ 2 5 1. 2 5 2 iCfi^t^f 'MOtK 

^^{B!im<S!55fi^aiP,ttfc-*ro|gmflC2 si. 2 5 2(D 
M(0^n.i^ 2 5 1, 2 5 2 (Dmm^^^MnMX-^A.'C 

[0 0 8 0] z:ix*—n(r)^n,i^2 5 1 . 2 5 2t;iov> 

mt)^^^^^m^x^ft^mmz.m\^. romisi^tc^^E-r 20 

[008 1] ^mmmM^:^mmmmit. # 

tzisb(Dmmx^y) . ^m^m'^^mm. mm^^^ 30 
■t^^im^ii^^m^xm^^f\^^o :L<o^ofi:nM'^ 

5 1. 2 5 2 (tME A mM'^m:/Wmi^{i^ : Membra 
ne and Electrode Assembly) t\l^\tflXi6^ . 

%m.(Dwmx\-t. 2t6:o^®^ 2 5 1. 2 5 2 ii^i^mm 

P>ttfc2=fcfcO^®^i22 5 1 , 2 5 2(D^®jM^SMiJ(^ 

Tft. ^®«£2 5 1 . 2 5 2 {t^^^M— V^<DmW 
2 11. 2 1 2(D:g:ffl;^r^(C?'p^oT;g^:^rS]t/£5IBS^ 40 
?f^¥tS^T'foi9 . ^mi*2 5 1 . 2 5 2(?5Maai**- K 
4^£OMf*:2 11.21 2(??!B&^^7^)^lb^^»^Ei^J¥S'C'fc 

6>'r>'2 3i. 2 3 3 t-t<oj^iacoias$tco^fc'{t^u 

5|Sfm?fe-CJi. 251. 252<D7 *><Z52*fc;d5 

C7)^m^2 5 1. 2 5 2^ii:?iJ-r^:ii:-e?i55^^@tS;^5r 

m2 5i. 2S2^mm^^^xnMt\.x(owM 
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[0 0 8 21 :*:|ltlS<^?l^llg<OjSj!S5|sHS?&-eti, 

mm\^x^mrr^^h%^'^mxM . A^xmi^-t^m 
^^m.^^^'^xh^^\ ^tc. ^M*th(ommi^(Dm 

m.^^m-m[^ic^^'r^xo\cm^i^xh^\^\ * 

miim^j:^h<o ^m^'^i^^x m{^]H\^mmi^xhBi 
v\ Mt-, :^mm<oi^mi>^:^\^^x. ^5!mfl=2 5i. 2 

5 2{i0f^<^^?m^i^ormi^F^tCgB^$tL;5/5^ 

[0 0 8 3] ^^i5ftlb^lS^ UT(7:):7T>'2 3 
1. 2 3 3lcov^rl^^.s^-r^o ^^j&S<7)?f^^.r*fi. :7t 

>^2 3 1, 2 3 Stl^t^tf 'D(Cf4S'r6ntt?i^^<^lH]^ 
$42 6 0Oj^ffl(C. 3feSc^4#tlcRji±-^r^PiiSrgg»tT8 

tfcco^^msc 2 6 1 "9 {tt:^ bnr v^So ^^^tsias 2 e 

1 {i^^>'T >- 2 3 1 . 2 3 3 (0[hI^$I 2 6 0 cD$ft:^f6j 
^S^:^f^^-r5^?l^t^T'fc^5. ^H^^^tS^ 2 6 1 
^fP{i±1RiJ^{4^ 2 1 1 ^U^TiaiJ^f^^ 2 1 2$r^^9:XV^-C?i^ 

^^ttfc^r >'^ffl^fi5 2 3 7(0[^ii^ii75^7:c^ y r^v 

x^$:iiilo-CSItr^-t-2>o ll2l^^joV^T. :7r>'2 3i*i 
^Htffiaf;!. ir<^2 11.21 2<o^m\cr^-^xKomw- 
211. 2 1 2(D#Jlf!5i£^{-ga5S^n. i^(c:7r>'2 3 

3{^ii{Rij{'. mt^2 11.21 2 <D^m\zr^<^x K<:>m 

i^2 11. 2 1 2 (OiRiJ^ifif^t;iSa^$n^o ^(DX0^£ 
:7r V2 3 1. 2 3 3cogBgi:-rawi:-C. 

1. 2 3 3 it^th^'timi^ 211. 212 <D:^iatC?&o 
T— ^fsStt^tb. -^tf 4fli(07r V2 3 1 . 2 3 3;dS^ 
ti-^Wfi:iUfc^-^-2 3 5. 2 3 6 (ClE®3$^^ao 

ti. 7r>'2 3 1 i7)|Hll5$42 6 0O#^tt2 3 2(i->ct 
(7?>'rV2 3 IT'^ffi^^tL^, ^-^5^-2 3 5. 2 3 
6fi. ii:5Kil211!l<^^^/h^-^-T-&'9. y'r>'2 3 1. 

2 3 3 ^^X. 4#(;iRt^?1^Jbi<^mi^tX'fe57 
7'>'^rBl^2 3 l(r>^W^^UbfSi-:>X^-^—2 3 
5. 2 3 6^ia^-r5„ ^-i?'— 2 3 5. 2 3 6 {Cti. 
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m'c^^i.timmti<o~'^t:^-^-2 3 5. 23605 

lH]i^;t){C^T6r t755T*#5o — — 2 3 5. 2 3 6 

(DmWi\B]^n. mzmi^2 11.21 2<D\Hm^^m^ 
m^u^vi2 7 2\^x<:>xmf^^ti^o 

[008 4] ::i<OXoti:mfSL<DyT>2Zl. 233 

{i. ^-^-2 3 5. 2 Z GizMl.xmM^^f^'i-^:^ 
tx^^-t^o ro^— iJ' — 2 3 5. 2 3 eiinttl&^tt 

6®;^tL-rii. m^j^nmmv^^i-^m't^^ni^2 

5 1. 2 5 2;iiS%ifc$-fr/c®ffi;'3^fflv>S^i:;55-r't 10 
5o :7T^^2 3 1. 2 3 S;^?^^^}^©!^^-^^. 
|fiS2 6 1 (Omr) <Dy r >^fiiU2 3 7F^(75^^Jl^Jit®I 

tc. :7 r 2 3 1 {RiJ(d:7 r 2 3 7 (iTftiJ^i^^ 2 

1 2(D^m\^mf^^rLtzn^<Dm2 3 sjciii^LTv^s 

r^d^^. yT:^2 3 i<D^m^z-Dtixyr>^mU2 

3 7l^<D^^(iTft"J^I*:2 1 20^2 3 8(Cjf Um^ix 
Sp 7r^^2 3 3<a0(O7T>'^r^lfP2 3 7ti±iR!l 

^i*:2 1 i(D^m\zmfSL^fiitm^(om\mmLx\^^^ 

ra:?5^e>. 7r i^2 3 3<oiEj$ctcon-C>'T^^^rB^SIS2 20 

3 7[^<D^%i'X±mmi^2 1 1(7)?||2 4 1 {Clf Ltli^n 
ari:(c/^6o r<DJ: 9^«^:7r>^rBl^2 3 7F^O^^ 

(Dm^<D^L'm\^Wii¥tmmc. ■7r'^^r^U2 3 7x 
^'^WiU 2 3 7 \%^Lmm.^ 211 c?}^^ $ H/t 0B p 2 

2 2?&>e>^^Sr^l9Aix, 7rV2 3 3ffl!l07r v^ra 
§5 2 3 7\t'TWmW2 1 2{C?f^^$nfc§3Pla5 2 3 9 

[0 0 8 5] ^m\m^2 1 1 tTlRiJ^<*:2 1 2 tC{l. ^ 

^Sfi|E<z>1Ril®(-SiEnc::^f^(-j^:g:^tv6 J: o \z.^^^2 30 

4 1. 2 3 8dSjf$^K$tbT*3i9. mb(^fll2 4 1. 2 

3 stcfiy'r ^^2 3 3. 2 3 1 - 

^„ ?t2 4 l(i. ^CDp^®C0H;^^_htiJM^2 1 ItilH 

^nT^/^^:^^ T®-efi_hiIlJ<75^®^^2 5 1 (o^^d^ig: 

^^2 4 lF^^Cgmb> '^m%2A\(Dt\mt.y7^^2 

3 3<D|gi5(;iJ:oX^^;ii5ijftibUTV^Sfc2t»{c:. _h#J<7) 

^m(i|s2 5 1 (Dn^<rm%mmk\zmm^^'^^'^fi'^^ 

S*«:^|g$^-Cfi!^5fe-rSwi:ziS-c#6o fll2 3 

8 ^>P1^{;i. ^(r>^^(r>^1i^ym'm.^2 1 2»;i!a^n 
TV^Sd5^ ^<D_hffi-C{lT{l'J'^^ai*:2 5 2t^^®Hn-^ 40 
J[|c®;05i£^fll 2 3 8 {^{d^m b. ^H^f^ 2 3 8 COP^^Il 

:7r>'2 3 \(DUm^X.^X'^%.t^mM\\^x\^^fz.^ 

Id. T<iijo^m^2 5 2<D^®(D®^^{am^{c?^®-r6 

2 4 1. 2 3 8?riiigUfc^^fi«|24 1. 2 3 8 
SSI3SJ-iS»tf3tLytll3P|fR2 2 3. 2 AQ-h^h'^^^^\Z. 

^tti^tl. r<DB^. ^®^*:2 5 1, 2 5 2(D^®t;i%^ 
L T V > /-ctK^^ ^ f53B#(C ^ |^^i|Sf®?iil^(C#tH $ n S r t 
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10 0 8 6] fl^. 5^^Jfe(OJ^StcioV>TJ;i. ^^BSt 
Lr^tg-r'5m2 3 8. 2 4 1 ti. ^IS<^^tt bfcEII 

fc. ^m<?5SNaiPi:^«e5^PlHS'b#?llT'lojcPS:^$tL 
-f, 1SI&@i9f-C§aPl-5J;9t::brt>Sv^ pgp 
gist:: ti®/jr ^oS[flcF^«K--<oit AS: IP5ihi-5f:i 4^ y 

^(CioV^TIt. ?t2 3 8 . 2 4 1 ^@^(7)F^{RlJffi(C?i^^ 

[0 0 8 7] ^^JfeC»?i^^(^^5|6f®?|!l2 0 1 <D[f^m^ 
(i. _h3i!i(7)^D#^®^2 5 1 . 252^:7r>'23 1. 
2 3 3;S.T>*^ — ^ — 2 3 5. 2 3 6 (c;DnxT. «4^fi 
ISl£«F|S2 8 ld5|g:{-tbtbXV>So ^^Sftil^S^ 2 8 1 
ti. h*ii^(Dmnm.m2 0 1 <D7k^S?^;&- h V 

yi/2 0 2 b<r>-ii^^—y x.^ :^'^b\^XWL^\^. tK^ 

Btjg^;^;- h V y^y2 0 2fi>h<Dmmm,{i^^mw^mzm 
mi^f^t^h. mnw.^^^n^2^i. 2 5 2(c^^^ 

^IFP 2 8 1 imnmi^- h y 2/ 2 O 2 (^«?S5lSl-5iaJ 
LP 2 8 2 ^^^prtfe7icS^'g'gU2 8 3%^LrfcO. r 

<Dm^n2 B 2\zmm-r^w^xm7f^\^^ji\^^^mmmz 
nv^hi\.x\^x. m'^(o^t^<Dmn^^^{^2 51.2 

5 2<DT^(D:^-<-:=^\zm^-t^X 9^c^^^3ti:$tvTV^ 
60 r:to^*4-?5fnfti^^^2 8 1 tdf*. TK^ffi^;^- h 
yi>2 0 2(7>^)isf^tULP 2 8 2 i O^-^t^^^^^ cJ' 
—t^m.m^'^. i^m^MiO- hV yi^2 0 2f)^h<D^ 

n(Di£tf^wm'r^mtim]mn. ^^mnnm2 0 1^ 
T^mnm.:^- h y :yi^2 0 2(Diu.m^m^^j:^t>^nnh 

So rcoJ:9>'j:^J^(:il/OgP2 8 5iSr:^^UT7K^at^a! 

ti— h U v?2 0 2 (T^^^fig^^n^— ir-CSlB^T; 
$519. rcOJ: 9;:^ I X0^2 8 5fi. 7f(.mf^m:^—h V 
y-y2 0 2(D^iS^ffi2;?^>f 2 8 4 t^'^-r^^^^2 8 

6(Djfi6llcga®^tv. 7K^8T/g^;«7- h y 3/^:^2 0 2 <o(fl 



(18) 

33 

10 0 8 8] ^fz. ^mM(DMm<Oj^Prm.^2 0 1 (DP^ 

iHSt-fi. m^^mu^^m^U 2 7 1 htiXis ^ . lo 

:L(Dmmmm2 7 1 ±\^^m^ti^m^n^o2 ? 2mi^ 

XoX. ^^<0^—^—2 3 5, 2 3 6 <D|Hlte^-^f|tJh 

• m^^j:^(omm^mmmnm.m2 o i (DmtimEE(Dm 

1 0 0 8 9 1 niim<DmnmMmm^ 2 s 1 {c^gg-r^^ 
^^-r^^ux'h^. ^nmm2 0 l<Dmm:lM^^xm 

J!J£g^i:^tt. 3ifig^t;i(^«!SmmbP 2 8 2 irJ^-a-SB 20 

2 8 3;i5^-^i-^r <b{^J:oT^5}£fi)fD^*::i5?Jfti&'5Itg,^/^ 
t). 7K^ffr)i^;^7-MJ :^>^2 0 2^s^^ttfc^(Cfi, ^ 
g^TK^STJi^;^;- h y ^yv>2 0 2^^bco^5}sf^jttm*5jhs!)b 
ix6m=^SrWUXV>S„ r(7)7K^Bf^;^;- h y 5/>?2 0 
2 II. :?E7- K?f$4^<^«^5^m?& 2 0 1 i l&P cm^ h l&P] 

h y :y v^2 0 2 ^^W?l!l2 0 1 \Z.mff^\^tim^^a^. 
f?jSS;&- h y V? 2 0 2 ;«7- K?f^4^<7)^5}4®m 2 0 30 

itm^(om^^h<DXh^xh^< . '^^'^m^j:yi<^mf^M 
^-h]) yiyhmm^m'^^t^-r^^^^X'hoxiy^ 

1 0 0 9 0 J >^mm<omm<ominm,m 20 at. ±.^(d 
X 0 ^ni^ 2 5 1, 2 5 2 <r>mmmmm<Dmm{^^ 

%^tl.(Dm2 3 2 4 Itmf^^i^. Znh<Dm2 40 

3 8. 2 4 l^mM-t^. :7t>'2 3 1 . 2 3 3(CJ:o 

xmA^tifc^-.%tmmm'mm(Dm:m<Dyi(.''A^M^^ 

-tt. ^^Lfc7K5^&^tP^^(iHt;i^Pla52 2 3. 24 
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^^(i7rV2 3 1. 2 3 3lCj;or^^JWJC^*&$ix 

^-t><^-efo»9, ^f^mM^^^-r^m^^^^i^t^xjkj^^ 
[0 0 9 1] t^^s :^^m(Dmm<7:)mMmm2 0 1 a. 

yr>'23\. 2 3 30{i©li^fls2 1 1 . 2 120:g: 
3atCf&oT^og[*t:2 11.21 2<Dm\%^^\^^Wc^ 

^^<. m7Lnti-V'^<omW'<r>mi\z.f^^xyT^^^ 

11.21 2 {i0fll<^'a-^Wg^^J^. 1S=7:^. -^y^ 

mkmc^miiimfii}^\^x^xn^^f\^^t^. sl^ 

[0 0 9 2] m2 8i-xy7XD^Bi^\\^^m-r^tzi^(D 
mmxh^o :^mf^m:f3'-h V yi^2 9 2\z'^^i.tzm 
^m^(omi^ 2 9 5 ^{zmm±x-M<oy r > 2 9 1 , 

2 9 1 *5^tt^tLOlE]^£*ft 2 9 0 t^mn^lC^J^X 0 

sB^tL-c^Bf?, ^y 7 :y 2 9 \\tmmm^m£^ir\^z>m 

2 9 1 {i^ — ^ — 2 9 3 tm^t-^fh^ ^—^ — 2 9 3 

<Dm^\^xoxy7>2 9ii)mn^\^^^'^s 
f\.^*nm\:^:ff\^iz]B\m-r^xoizmm\^xh^<. 

[0 0 9 3] im3<DmM<Dmm']^mi^(Dmmn. —:h 
(Dmmz.y7i^^m^^tz^^m.m\^^^Mf^\^fzmmm 
%<omx^^. 1^2 9tc^-rj:e»i^. ^^m^<D:^-Y 

Mm(4c3 0 l;65B9:^•tbi^-c*3t?. r<og(*3 o i <oi^^ 
«m^*:3 0 3;i>Ea9:$i^T^/^5o ^^-C. KM 
mPf^f^<oW.W-3 0 XVX. —mt\.X. PC;^-KtU 

(Cti. J E I DA/P CMC I AiCO; 

m) i)^S^. 6mm±0. 2 mm. jfl (^ifl) 5 4 . 
Omm±0. lmmt^J?)P3ttTl/^-5o K(?5 

=i;f>^ iJ'SfJcDl?^?^^ 3 . 3±0. 1 mmXfo«9 ^ SJlS^FP 

(^;?:^7Ji53. 3±o. 2mniT*foSo ^-^yi 1 

|COV>-C{i. =1^^ tJ'|F|S<^i?^;^5 3. 3±0. ImmT' 
SJl£|f(S<Oj?:$z5S5. 0mmiUTT'JLo-^:<Di?:;^O 
^ip^?Sfe±0. 2mmXfeSo KM^(4^3 0 1 

[0 0 9 4] Z(0^— h'mmi^S 0 1 g^:^- 

^^^3 0 l(os^;^^S]{cs^g:/^®T'Pl&l^1^'1'Xi:/^or 



(19) 



35 



[0 0 9 5] ii-h*mmi^3o i<D\hmizn. 4^(Dm lo 

®f4E$rm5=f^i:>-&fc|g®g|J 3 0 3 i: . 7K^K'/ffi:«'- h ^ 
2/ V? 3 0 2 *^ibOj^3|SFgftft!:^^*- KMft^ 3 0 1 l^tC 
2^A-t-6fc*^(^)i$'^^FR3 0 4 rtD^t-a-gUS 0 4)55^ 
A^^xT^g'^'rS^mfl'J^^lFRS 0 5 rcD^mili]^ 
-^^3 0 5 :/ 3 0 6 L-C^)i^-r ^SftfiP^gP 

3 0 7 t. tmmim^^3 0 7 ir^mifPS 0 3 ^^^-t 

^^<^y3ost. nm^^ 311 ±\zm^^^n 310 
h'mmi^3oi(D^n^za. ^h\c^^^W}^^t\.x 20 

^<^:7r:-^3 1 2. 3 i 3 ^^^(^cD^iiMd^'p^orjs 
^^th^Xo\^ns.^tiX\^^^o :7r:/3i2. 3i3Ji 
^tt^*it*rj^?-r5^-;5'-3 1 4. 3 1 5(c<J:o-ClHl^ 
-rsJ: 9t-lg»J$H5o >'rV3 1 2 i:>'rV3 1 3fi 

:/3i2i:^T>'3i 3(i_hT:^f^^c3&^-Cga^$t^. 

[00961 7r>312, 313 (i. Rifi^t^tcotel^flb 

m^lf^J$.^tl^. tt^oT. >'r>'312. 31 3ti^— 
^—3 14, 3 1 5 cOSgSfltC<toT[E]$G#^4''il^t-lH]$c 

^U?:fV>f||{Cfn^oTi^"9 J^ti'o rcO:7TV3 12. 3 1 

r t 'bPlB^T'fo^o :7rV3 12. 3 13f±^— 3 
14. 3 1 Sd^Pj-bT^i^^i^^ 3 1 6, 317^^LT 

^ 3 16. 317 ^nn-ri,^mm^ 40 

-^J'— 3 14. 315i::7T>312, 3 13;d'^^i^^ 
[00 9 7] Igm^flS 3 0 3 li, 4 tfefD^mf^^^rm^-^^ 
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2i^nt^ht\.fc-^:>(Dtm{^^\^2^^^hi\.x^m 

^tt-So ^m{*:^2t5:fi^ai^^'^(C|i. TK^iRijm^Sl^i 

[0 0 9 8] ^mw^^u 3 0 5 a^mnm-^- v v 

yi^3 0 2(D^^U3 0 4 i:^^ LTTK^Ir®!:^- h V 

mt^^^ 3 0 5 \zm^^ 3 0 4 <D9cmmA^tl. HJ- 

fj:m'mWiYf(Dmi'Z:^^'^X:ff:^mM^^±^ti^ i 9 {-iS 

b y 3/ V? 3 0 2 1) \z^^^^fmnm^^m^ 
[009 91 :i<DXo f£^mMm'^^ 305 {^mmmj: 

(Di^nMmzi6\,^xit. ^mmy^^^3 0 5 t^m^3 

0 3<Dr0ltCi5ftfi^lllfI53 0 7;^5gd^$ixTV^^„ :i(Dm 

mmmu3 o 7 ^im^6^J^v^^la«6<J^-^.5|Gf»ft^$:<7)^)^Lft 

[0 1 0 Ol ^J«^lH]|!&§P3 0 9{i^mS!5 3 0 S^^i^mti 

^Jta|ilH]SS^fP3 0 9{c(i. Hti3il><o:7r ^3 1 2. 3 13^ 
igitj-fa^— ^ — 3 1 4 . 3 1 5 <^§iJ^®i-'5le]S&§P^^ 

-smSi-tbTii. ^?^3gm^3 0 3T'^^Ufc®;'3<7)- 
?i5$:^fflUrt^^^ z.(Dwmm^3 0 9t^h\-t-'n<o 

ffl;^i«S^3 18. 3 19A5?;5aib, g^ai;^4SS-^ 3 1 8 , 

3 1 9 (n^mt,^- KM®«: 3 0 1 ii>^^mz^mr 
[ 0 1 0 1 1 ::<o<t 0 fm'^-^^^^-^w^<r>'mm(Dm. 

m^^^tL^<oy r ^-y 3 \ 2 ^ 3 i 3 ;65ga|g:$i^■tv^ 
5„ rtLf3:7r>'3 1 2. 3 1 3 ^©te^-frT^^^ia 

[0 10 21 *fc. i^%Mmm<om^nMx\'t^ nm 
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[0 10 3] [m4(Dmm(omm]^mm(ommi'is 

[0 10 41 1213 Ot'X^n,i^<OAi^mmir^m3 7 1 . 

3 7 2t>m^mtnmm\^^m^ti^mxhy) . Mcmm 
{c^m^ri^ms 7 2t. mMm^^^^fy^^^^ 7 1 

7 1. 3 7 2 [^^WMV^X^ "9 . ^®{$(50^^22:^r^X'fS] 
^S^Cl:6:^$(Cj^:g^ttTV^6„ ^^3 7 1 . 3 7 2(7) 

^f^:!^"^ V^?::i^/j: if (Dfl&cO0<^T-fc o T t> ^ I >o 
[0105]m371, 3 7 2(D*SlfiJtCti, ^n^tty 
rV3 5i. 3 5 3;55|gfttt.ttTV>6o cixPj^'rvs 20 

5 1. 3 5 3JiP]f^:t^C0[H]|5l4Oj^ia{-^^^lH5€:?f^fifeb 
fc+lliit^^br*5"9, ^-^-3 5 2. 3 5 4{Cj:oT 
l^ill^tt, «3 7 1 . 3 7 2 (Dm^:)o\^{^^n.^^^^ 

-tirSo rrT*7T V3 5 1 i: ^'r ^-3 5 3f^^o!g:^J:d5 

^:^j;or*3l9. :7t>'3 5 1 (1. ^^fflOfi53 7 1 (Cjg 

^tc^M^i^i^ii^^. :7r :/3 5 3{iJJc^ffi<^>tll3 7 2 
p5/j;v^J:e»{c^J^-r6o #m3 7i. 3 7 2<7):7r>'3 

5 1, 3 5 3d5?^^$iXfciIiJ<;>S^{|'Jt-t±, "^^(Dm^ 30 
□ 3 7 3. 3 7 4;55?f^^^tV-r*5«9. «3 7 1, 3 7 2 

[0 10 6] IgJ3 1 (C{i%@f^O*KB&I^®^5^^tbT:J^ 

•9. T{Rij7!>^^iiit-^m*g3 8 1 . T^mmnM^ 8 2. y 
a h>-^2^ii^-efc^is;^^js^3 8 3. mmmmms s 

4, ^®^3 8 5. -fe/<W— ^5^-3 8 6 755fi|)g ^i^/c^ 
atSr^LTV^^o -fe/'^l^-^J'— 3 8 6 ftm^^Kl^^Ciffe^^ 
@syi:J?><Z)7>i'>'Uix-t?fc!9, fi3 7 1 (;:f£;Cfc§BPl35 3 
7 5;4S^^te5i^TV^-5o w<?)fci*it 3 7 1 ^riiia-fS^ 

-ir/>u-^-3 8 6T':9-^$tL-n::. 3 8 40 

5(DAummmm.m3 s 4oj^Ht;i^T^j>9^fi£^tLfc 
it. Mcmmcom^ 7 2Hir^-^i^-i?-3 8 Gx^j^m^ti 

■CV^r3l3 7 2SraSigi-6^^ti^m«3 8 5 

-3 8 6^^b-C^Ht?ofc|?ft^-fe^'?l/'-i5'-3 8 6(7>^ 

mfi^hmxy^^h^o\^\^xWL^^^i^-r. ^piFn3 7 5 



[0 10 71 :i<o^':>fm^(ommnm^^\^^x\t.. y 

t:/3 5 1 ^iHl^^-tt-sr irT'y'T V 3 5 1 fi^h<r>^^ 

mmn,m3 8 Ax-^t^-in^if^hmm^^xm^^'^^^ 

So S*rttiJt-ES9:^tt6:7rV3 5 S^rlHlSS^ii: 

a*^-e:7r>'3 5 3 j&^ibt^^^iJeAfi^rtg^^-tirS 

[0 10 8] ^fc. ;1s:^lj£<D?J^^<7)J^2|£fm?l!lX*fi. 
m<om3 7 1 t;KtfKiffioj|i3 7 2(7)^tL^i^^cv^^/^? 
— 3 5 5, 3 5 9<£:iS:Jtrv^Sc '>-lr S' i^'— 3 5 5 
^^3 5 8. 3 6 3 Sr:n-LTP^^ffl<^Ti5'^;Lji— i? — 

3 5 7(C^ii^^tlT:}t5f9. T ^^^-iJ'- 3 5 7 
Si!)^^S::^-C% v'-y y ^- 3 5 5 ^=g-?||3 7 l cDj^:g: 

^S/^-3 5 9l^ggji^^3 6 2. 3 6 4^^b-CF?^^ffl 
(?5r^^^3i-^— 3 6 1 ic^i^^nT*5i9. r^^^ 
in— ^-3 5 7^f^t!]^-^tar i:T% 3 5 5 

^#fg3 7 1 (Djss:*-f^i:ii^ii:^^:^f^i--f ^"^^^^^ 

r*#^6o ill3 2(i. Ti^f-^^ — ^ — 3 5 7 . 3 6 1 
i^^jb-C, v'-riy^5'-3 5 5. 3 5 9;45*{C^^:|^fig^ 

-3 5 5. 3 5 9i73MPl3S3 5 6. 3 6 0 <7)jig/55?|| 3 

7 1. 3 7 2co{fi!:gir-rix5w^T-^-f ?>o :i<^J:9ic 

o/^,;,^— 3 5 5^ 3 5 9 ^^b6C^-e. :7t>'35 
1 . 3 5 3 7ii-^(7:>^^fi?||3 7 1 . 3 7 2 t::^A-a:-f > 

'^oxm^tmm^'y^ y 9-^m\^''tz.m^\z.\t-^xn 

^'-3 5 7. 3 6 l35M^»)b-C. v-^5/^-3 5 5. 3 

s 9fi^m^mm^Mtf^^x\^^t^. -^(r>r^^=^^ 

->5'-3 5 7. 3 6 Ifc'tt^f^KJ^-arT^J^^^tr^n^: 

[0 10 91 ^mm(Dmm<DmMmmxit. mmcom'^^ 
10 1 1 0] [m5<Dm^mm]:^mmmmit. 

(^0iJ-cfoSo 13 3 3t;i^i-J:^tc. 3^^ffll;i'^ffl^ixS 

fg3 9 8 t. m?&m\cmm^i^^^^m3 9 9t>mi^4 0 0 

{C^E{C^»t^tLTV>5o -?rtt^'tb(Dft 3 9 8 . 3 9 9 

i^mmf^^x^^ . ^m{^(omm:^\^x^i!^\^K^-^^ 

^CjS;ft^i^TV^-6o 3 9 8 . 3 9 9 (7)^^®?f^t^tli. 
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[01111^398. 399 (D-l^CDt^ma-X^^m 

3S9tmfi^^M=.mm^m\^xii*). ^-^-391 

m^-^^^tt^x*^^, ^-^~3 9 i^iEm^^tt^m 10 

-^tiS^^^^it^-^T-fi. :7t>3 9 0(^^ — iRijdS 
m.^ti^f)^i>^^^£oX<^::Lt{:Lf£^. 

[0 112] m^<DmMmm3 9 9{i5g^^3 9 eic^ 

ttbix/c?t3 9 7{C^ilUT^^^^tL. rc7)fj|3 8 7fi 
7t>3 9 0(D^ — ^ — 3 9 1 (7:>^>Pi-<flM^l-W 3 9 5 
^^\^Xmi(^^^. t^^ot, ^->5'-3 9 KD^MM^ 

W3 9 5i:Sl3 9 Ttr^n-LT^I^^O^^ffiSlS 9 9 

\:i^%tm[^^inxmmwmm<Dyi^^(Dm^^iS:m^'^ 20 

IfCs 9 3 iciSftibii^^ms 9 4(;n*iiLT^Jj^^tL. :i 
<D?t3 8 4{S7t>3 9 O^D^ — i?— -fliJiSglif^^S 9 2 
^^b-C^^i^-r6„ U-=>X. ^-iJ'-S 9 ltCJfil^^RfJ(D 
dS^?!>-<bil^®$tLS J: ^ tc^-i?- 3 9 1 Sr[Hl<E$-fr5 

i:. W392i:flS394 ^iffi^x^m(Dni^mm3 9 S 

iJ'— ^#^ct^^W3 9 2. 3 9 5fDia^^^if(-^ttTt> 

30 

[0 1131 z<Dx^ti:mm<D:^^m(Dj^m<7)j^^mm 

<pfj:<x^^zt:^^(b. mMmm(Di^=^^ hitt^m^ 
[0 1141 fjiis^ ±m<7)mm<Dmmizi6\,^xi'X. ^m. 

K) ^ ii: e ^ ffl b T t> ^ V \ 
[0 115] :*:^0>^(::*5V^-C(^. ^.^m^. 40 

B^IK :^yy^ ^-7='>f:tf7':^«l§&> 

if^mm.. T-fpv, ^ti^a, mmmm 
tfi^mmm. ^<Di^<Dmmzmmx^ ^h(r>x»>^o so 
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[0 1 1 61 JgS3|6|-i: brilC;K^;Jf 

h y ^ y -/u:ibr^{c^it;; ury y — yu^r/v^ -/u^ 
(^«^*) ^^^t^^mf^ti.xi,0i\i\ 

[0 1171 

m'^xhm'm^m^tf^'^mx;h'o . t,ti. ^^m^^(o?^ 
nu^^h^^^mA-r^^ tx\ mmmmm-^(Dm^^<i: 

[0 118] ^fc. :^^m<Dmnmmcxtnt. mmi^ 
(r>mmmmm^^%mn^m^c^^^:Ltt-x^. j^ti 

[0 119] ^ibf^. ^mn(Dmm:^- h^Rv^mnmm 
izxtii-i. mm^i^x$^^mPiity-hmy<y^'^<D:ij 
-h*m^^y ht>^^^m^WAi.xmm't^:ii:*^x^ 

^m^ti^mmt ^fh^tK mmmmm^^m.mn\^x 
;d5/£v^ z(Dtii^mnnm^<o^:^^-^iti!>^'^mx^ 

[0 12 0] 5^^B.gcD^^?^>:fm?l!ii:;^5|6ffl:?&coi^3|sf^^^ 

f^x^xmm^^x. ^m\z^^'t^mm^^^< 
tt^x^^. 7i<.mmMmi^<Dm<D::^-<—^tLxi(mm 

mn^i^x^^7km^mmic^vt^mmz.m 
>?iAtj»:i<t:^5-e#. mzmmm^mK^it^^]) :^-7f^^'^- 
w^m^ti^xhmmx^. ^m.i^kmm^(on}-^j:^ 
[0 12 1] :^^m<o^mi¥J^v^mmmmi^xtni^. -> 

±%mWL^i^X\^^i><DX\ ^:^(Diy—/V'7^^^mxh'0^ 
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10 13 ]^t^-mmj^m<Dm^nm:^- Kic*3tte>i8 

.5o 



(1) ±mmi^ 

(2) mmni!^ 
(3) 

(4) TK^WIflfP 

(5) 

(6) TiH!l^®^*: 

(7) rmmi^ • 



10 



[13 4] fitr^-^JS?i^^<^«SSm?l!i:«'- KO^fiBi^T'fc 











(1) Tftij^mi^ 




(2) mmy-^^^^ 




(3) TlBSl^f^c 












(1) 




(2) 7k^{|lJ®^S 




( 3 ) T^o b V^fe^^^S^ 




(4) ^^{Rmi^ 












(1) 




(2) mmm 




(3) Tk^^iij^m^^ 





(1) ±mmi^ 

(2) jffei^y^^r/i-A 

(3) jiiRij^m^ 



[mill tnfS-^iiS?l$S<7>^*^®?&;<7-K{c*5ft^7K 



JO 



[014) tiil1R-mmMm(OykmPAM.^y' y^^n^-t 
[lai 5l ^^m<r>mi^nn^<r>^<D-'m^7riirm^^^ 

[Hie] 7^^m<DmP(nni<D'^tz\'^iL(D—m^7r^irm^ 
[Ell 71 ^^m<omPrnm.(r>^h\^m<D~'m^^'rwL 

[019] ■;f^mn<DmPtnm(Dmm^mm<Dm^m^7Ti 

[0211 ^^m<r>m 2 <n>mm(omm<ommnm^7Vi-t 

(1) ±{aiJ^^*: 

(2) 

(3) T^aiiSi*: 

[0221 :4cfS^(D|| 2 (7)|IJS<^)?^^OjgSf5fm?l!l^^-r 
[0231 :^s:|g^(7)^ 2 (O||*S(Z)?i0fig(75i«S3N'®fl!l^£r:^-t- 

^®0-C'*5«9, lgl2 2(7>xxi I I -XX I I 
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